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Purpose & Objective

• Brief history of city water resources

• How the City is being proactive

(water conservation & reuse programs)

• Look to the future
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1st Source of Water   ~1890s

Surface Water
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2nd Source of Water   1905 ~ 1940s

Surface Water

Upper Lake Mary
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3rd Source of Water  ~1950s to present 

Groundwater

Land surface

Water 
well

Water table

26 Wells: deepest  2,720 feet
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50%

Drought?
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LAKE MARY Observation Well #2     

Water Level Hydrograph

1985 1989 1998 20092005

∆ dH = -10.2 feet /year over 24 years

Total water level decline = -244.7 feet
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Overdraft?
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Power Costs per Acre-Foot per 
Water Source
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Upper Lake Mary 
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Who Uses Water in Flagstaff?
2009

Residential MF 
19%

L & U
9.3%

Line Flushing & Breaks
0.1%

Standpipes
1%

Lawn Meters
3%

NAU
8%

Manufacturing
3%

Commercial
23%

Residential SF 
33%
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Purpose & Objective

• Brief history of city water resources

• How the City is being proactive

(water conservation & reuse programs)

• Look to the future



City of Flagstaff – Blue Ribbon Panel CREEN Sub-Committee

Water Conservation & Reuse

Program Recognition

November 17, 2009 December 2003
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Total GPCD
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Peaked at 186 in 1989

Decline of 

39%

Low of 114 in 2009

Residential:              60

Non-Residential       54
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Average Water Use per Account

10,000 

12,500 

15,000 

17,500 

20,000 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

N
u

m
b

e
r 

o
f 

M
e
te

rs
 

Year

450

400

3503

500

550

Water Use per 

Account 
(gallons per day)



City of Flagstaff – Blue Ribbon Panel CREEN Sub-Committee

Program History

1983 – 1st direct delivery reclaimed water - Continental C.C. 

Prior to 1988  Volunteer Water Conservation Committee 

1988 Water Conservation Ordinance adopted 

1991 Inverted Water Rate Structure & Financial Incentive 

Rebate Program  [$189,000 rebated to 2,500 customers]

1993 – expanded direct delivery of reclaimed water – Rio WRF
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4th Water Supply: Reclaimed Water 
Direct Delivery & Recharge 
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Rio WRF direct deliveries
Started in 1993 

Discharge to Rio de Flag
groundwater recharge

37%

20% of all water deliveries
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Wildcat Hill WRF direct deliveries 
Started in 1983

~97,000 AF of recharge
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24 miles 
transmission mains

2009

Peak Day:  3.3 MGD
Ave Day:   1.9 MGD
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NAU – 2%
103 AF

Discharge to Rio de Flag – 64%
3,744 AF

Construction – 0.7%
Standpipes  40 AF

Construction – 0.4%
Hydrant Meters  26 AF

Schools & Parks – 3 %
178 AF

3 Golf Courses – 24%
1,427 AF

Discharge to Rio de Flag – 64%
3,744 AF

Construction – 0.7%
Standpipes  40 AF

Construction – 0.4%
Hydrant Meters  26 AF

Schools & Parks – 3 %
178 AF

Manufacturing – 4%
222 AF

Commercial – 2%
39 AF

Residential – 0.1%
6 AF

Reclaimed Water Customer Deliveries
2009
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Program History

2003 – Amended Conservation Ordinance

- Drought mitigation strategies

- Water Schedule Restrictions / Water Cops

2006 - Updated Building Plumbing Code (voluntary)

- Dual plumbing systems 

- Gray water systems 

2010 - Rain water harvesting

- New Rate Structure

Drury Hotel @ NAU
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Rain Water Harvesting

Desire to replace potable/reclaimed water demand 

during summer months to satisfy landscape water 

needs using rain barrels, cisterns, rain gardens, etc

Concepts – Storm water Section

• non-Residential

– Capture 1” of water from roof areas into active 

systems (cisterns)

– Residential

• Homes > 2,500 Ft2 have active systems 
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Needs of natural environment
Reclaimed Water

• Established riparian areas within 

Rio de Flag

• Agreement with environmental 
community & Az Game & Fish

20 year minimum 200 gpm  flow 
discharge

Environmental Expectations
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Purpose & Objective

• Brief history of city water resources

• How the City is being proactive

(water conservation & reuse programs)

• Look to the future
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Hydrologic Study: 100 – year

availability

Surface Water 

Groundwater Reclaimed Water

Upper Lake Mary Inner Basin

Study underway in March 2010

Impacts from drought

Necessary infrastructure

Legal access to water supplies

Groundwater computer model

** 3 Sources **



City of Flagstaff – Blue Ribbon Panel CREEN Sub-Committee

2001 Regional Plan (2012 update) 

Undeveloped Land remaining

Undeveloped 

Land

Residential/Commercial
7,686 acres

Land Bank/Open Space: 
17,429 acres
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Water Demand Projections v. Sustainable Supplies
Future Water Needs [Residential & Non-Residential]

Assumption:  1.44% growth rate

Assumption:  1.44% growth rate with 20% additional water conservation

Groundwater

Surface water

Historical growth rate

Projected demand 
exceeds sustainable 

supplies (~82,900 pop)

~11,000 AF/year

Build-out Population  ~179,900

Additional water supplies

2027 2032
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Community wants additional 20%

- Proposed new Water Rate inverted block?
Top Tier >11,700 gal - - - $8.26/1000 gal
Low Tier < 3,700 gal - - - $2.07/1000 gal

- Mandatory gray water & rainwater harvesting?

- Land use changes – increase density?

- Dual plumbing?

- No lawns?

Additional Water Conservation 

measures?
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Our Future is Now

Supply Augmentation

Red Gap Ranch
Navajo – Hopi Water Rights Settlement

- Western Navajo Pipeline from Lake Powell
(non-Indian participation?)
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Questions?

Water buffalo – northern Arizonicus


